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Scott Testers For 
All Textile Purposes 


Individual filament tester 


The test with this device which fits readily onto standard 
Scott Incline Plane Tester. records graphically the tensile-elongation 
values filaments rayon other fibers. Can made with maximum 
capacity low grams (about .009 


We are exhibiting some of our testers at Booth Number 46 
the ASTM Convention Atlantic City June 


Henry Scott Co. 


Providence, 
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Foundation’s Economic Research Grant 


TEXTILE FOUNDATION has notified Chairman Fessenden 

Blanchard the Institute’s Committee Economic Research 
second grant $15,000 for the study ‘‘Textile Inventory Policies and 
Statistical Guides’’ progress the Wharton School the University 
Pennsylvania. (For outline the project see Tex. Rsch., 1938, 
62-3.) The additional grant the result estimate the Insti- 
tute’s Committee that two years will required for the study total 
cost $30,000, which estimate was submitted and unanimously approved 
the Foundation’s Advisory Committee Research whose 
members are the following: Dr. Joseph Willits, director 
ences, Rockefeller Foundation; Dr. Wilford White, director market 
research, Department Commerce; Dr. Bean, Department Agriculture, 
and Fessenden chairman, Committee Research, 
Institute for Textile Research. 


* 


Personals 


Ephraim Freedman, director Bureau Standards, Macy Co., 
New York, and director Institute for Textile Research, was the 
speaker the annual meeting and outing the Northern New England 
Section, C., the Weston (Mass.) Country Club. His subject 
was the Gulf Between Manufacturer and Consumer.’’ 


* * * 


The speakers the May meeting the American Association 
Textile Technologists the Architectural League Club, New York, were 
Werner Von Bergen, Forstmann Woolen Co., and James Truslow 
Whitin Machine Works. The former spoke Equipment and Its 
Adjustment Spun Rayon,’’ and the latter discussed ‘‘Cotton Equipment 
and Its Adaptation Spun Rayon.’’ 


* * * 


Paul Cherington, marketing consultant, economist and author, and 
member Institute’s Committee Research, was given 
dinner the Hotel Ambassador, New York City, April 25, honor the 
30th anniversary the first course ever given marketing, and inaug- 
urated him the Harvard Graduate School Business Administration 
the spring 1909. The dinner was given under the auspices the 
American Marketing Association, which was the first president, and 
the Market Research Council, which was one the first presidents. 


* * * 
Goodale was elected president the Textile Institute, Man- 
chester, Eng., the recent annual meeting, succeeding Frank Nasmith, 
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F.T.I. Mr. Goodale chairman the council the British Silk Associa- 
tion, the title which organization about changed the Rayon 
and Silk Association. 

* * * 


Science and Empiricism 


Polyvinyl alcohol warp sizing agent was called the attention 
the Institute’s warp sizing research the late Dr. 
Katz August, 1935, and the report was published Rsch., 
1938, emphasized the stability its viscosity and its solubility 
water above 150° F., but noted that its cost was then too high com- 
pete with other warp sizing materials. The Industrial Bulletin Arthur 
Little, for May, 1939, notes that ‘‘polyvinyl alcohol newly 
available resinous material that dissolves water and then dries 
tough, transparent film,’’ also that its other important qualities are 
proofness, toughness, flexibility, and exceptional film-forming and adhesive 

* * * 

new continuous bleaching process for textiles, employing .peroxide 
the reagent, has been developed The Chemicals Dept. 
Pont Nemours Co. The process has been successfully ap- 
plied cotton piecegoods lighter than sheeting. Market whites, dye-bot- 
toms and colored-yarn materials are handled with equal versatility. The 
results are said the highest qualities uniform and 
permanent whiteness, absorbency, mote removal, cuprammonium viscosity 
and retention construction. The goods are first saturated rope 
form with the bleaching solution, passed continuously through specially 
designed heating tube into J-box, where sufficient reaction time al- 
lowed. From that point the material pulled through the usual type 
plant washer the way the white bins. The bleaching unit consists 
upright stainless steel chamber constructed such manner that 
very efficient utilization obtained. Processing time can 
reduced day two depending the existing plant facilities, because 
only one five hours are required pass the goods from desize sour 
the white bins. Previous attempts bleach continuously have failed 
largely because the conceptions the inventors could only projected 
mill scale constructing huge and cumbersome equipment. 


* * * 


the German periodical Zellstoff und Papier Anselme Payer 
Paris 1838. separated wood and other plant materials into their 
constituents means various reagents. this work Payer recog- 
nized cellulose component and, fact, the foundation 
substance plant cell walls. decided that the other were 
not chemically combined with the cellulose but only grown very intimately 
association with it. Unfortunately very little known about Payer and 
his work. 

* * * 

Silk Without Silkworms.—Now that the market for natural silk 

threatened nylon may expect strenuous efforts made meet 
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Method for 
Determination Warp Size 
Distribution Viscose 
Rayon 


A Research of U. 8. Institute for Tertile Research, Inc. 


Summary 


The effects size yarn properties, breaking 
strength, elongation the break, stiffness and cohesion 
the filaments one another, have been studied some 
detail and reported the literature, but little has been 
published concerning the distribution the size the 
yarn. Considerable has been said about sizing for pene- 
tration’’ for ‘‘coating’’ without definite knowledge 
which result was being achieved. examinaticn 
yarn, cross-sections the yarn, under the 
tells nothing about the size distribution unless the 
has been treated that the size the 
yarn. This article deals with method for differentiating 
the size viscose yarn and presents the details 
technique for embedding, sectioning, and photographing 
sized and unsized viscose rayon. Results obtained ap- 
plication this method will presented subsequent 


Introduction 


HERE are present the market two main classes sizing ma- 
terials, those with starch base and those with gelatin glue base. 

requires two different techniques deal with these very different 
types materials. These methods treating the sized yarn are simple, 
but order obtain results which can photographed the sections must 
carefully made and properly mounted. Therefore the detailed techniques 
for sectioning and mounting, which have been used this laboratory, are 
also herein described. There are other satisfactory methods available, but 
those given here were found most suited our purpose. 


Treatment Gelatin-sized Viscose 
Several acid wool dyestuffs were investigated see were possible 
dye the gelatin glue size without staining the viscose. few dyes 


*Dr. Yelland was director Massachusetts Institute Technology the 
filament viscose rayon phase the warp sizing research from Jan. 1936, 
Sept. 30, 
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were found which gave slightly better differentiation than the others, but 
none were entirely satisfactory giving high degree differentiation. 
Moreover, there was always the danger that the size might washed off 
during the dyeing and rinsing. different technique was developed 
using acid reagent for gelatin. 

acid aqueous solution reacts with gelatin glue form 
precipitate. This reaction practically 
This precipitate does not seem have the outside appearance 
the yarn far the naked eye can detect. However, film the pre- 
section the yarn viewed under microscope, the 
appears dark shadow wherever the gelatin present. 

was found that best results were obtained treating the yarn before 
was sectioned. About yarns, six eight inches length, were taken 
and fastened together both ends form specimen convenient for 
handling and prevent snarling the individual yarns. This was im- 
mersed follows: (1) five minutes aqueous acid; (2) two 
minutes reagent ethyl aleohol (3) two minutes xylene. 

The specimen was then hung and allowed dry. After this treat- 
ment the yarns were stiff, and slightly grayer than the untreated, but 
otherwise unchanged far the eye alone could tell. They were then 
ready prepared for sectioning. 

some cases was noticed that precipitate was formed the 
tannic acid solution and the reagent alcohol used for washing. was 
found that the size contained material readily soluble cold 
dissolved the aqueous acid sufficiently allow the 
tannate’’ (which itself practically insoluble) wash off the 
remain suspended solution. these cases the difficulty was overcome 
using acid reagent alcohol place the aqueous tannic 
acid generally used. 

The xylene step (3) was not always necessary, but its use was re- 
tained here because was employed the treatment which the yarn re- 
ceived another set experiments, and the desire was maintain the 
procedures nearly comparable 


Treatment Starch-sized Viscose 


Aqueous iodine solution reacts with starch form substance which 
possesses intense blue-black color. Converted starches produce various 
intensities color and dextrins tend form brownish materials with 
iodine. Unfortunately this reaction does not render the starch insoluble, 
there danger washing the starch off the outside the yarn 
iodine solutions are employed. This especially true when dealing with 
very thin films material. 

obviate this difficulty the starch-sized samples were embedded 
resin, sectioned, and the sections placed the microscope slide. The slide 
was then allowed stand jar filled with moist iodine 
fumes until the starch-iodine color had developed sufficiently. The resin 
embedding material was colored light yellow the iodine, but this did not 
interfere with examination the sections. With this procedure there was 
danger loss starch size during the staining operation. 
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Embedding and Sectioning 


order study the size distribution necessary have uniform 
flat cross-sections constant thickness. the work presented these 
articles thicknesses microns microns were found satisfactory, 
depending the specimen. Rapid sectioning techniques did not give 
tions which the size, differentiated from the yarn either the above 
methods, could distinguished satisfactorily. The various plate methods, 
including the use collodion film, were tried this laboratory without satis- 
factory results. order obtain sections which could studied care- 
fully was found necessary embed the yarn resin which 
held the yarn firmly during the sectioning operation. This was done 
placing the specimen mold, filling the mold with fluid material that 
completely surrounded the specimen and then allowing the fluid harden 
under heating. This procedure was found more convenient and 
give better sections than double embedding methods using paraffin and 
gum previously used. 

The embedding medium can made conveniently batches 
follows: 100.0 grams methyl methacrylate monomer (Note and. 75.0 
grams Santicizer (Note are mixed thoroughly and this 1.75 
grams benzoyl peroxide (Note are added and stirred until dissolved. 

Such batch will keep fluid for two three weeks refrigerator; 
room temperature will harden three four days, five six 
hours 50-55° refrigerator not available smaller amounts can 
made alternate procedure (Note 4). 

The mixture poured into the mold which the specimen mounted 
(Note 5), stoppered tightly (Note 6), and the resin produced heating 
50-55° for several hours letting stand room temperature for 
several days (Note 7). 

The mold removed (Note and the resin trimmed down 
rectangular block approximately mm. mm. mm. This made 
into candle the usual way (Note 9). then ready for sectioning 
hand with any standard microtome. this series experiments 
the sectioning was done with Bausch and Lomb rotary microtome (Note 
10) using straight 

The formula given above can used sectioning all types textile 
fibres except acetates (Note 11). The sections may cut anywhere from 
microns down microns desired. 


Notes 


Monomer. The methyl methacrylate monomer may obtained 
from the Ammonia Department, Pont Nemours Co., Wilming- 
ton, Del. The monomer shipped containing inhibitor prevent 
polymerization route. For embedding purposes not necessary 
remove this inhibitor, its effect being overcome the use the amount 
catalyst specified above; that is, the total weight the batch. 
This amount somewhat larger than that required for polymerizing 
hardening) the monomer from which the inhibitor has been removed. 

Methyl phthalyl ethyl the chemical name 
Santicizer M-17 which may obtained from any branch Monsanto 
Chemical Co. The weight plasticizer based the weight monomer 
used, and this formula equivalent 75% the weight the monomer. 


Textile Research 


This produces material which, after proper mounting, can cut readily 
into sections down microns thickness. The hardness the 
resin depends mainly the amount plasticizer added, and very slightly 
the time heating after the resin has solidified. resin that after six 
hours’ heating somewhat soft for good cutting may hardened very 
slightly further heating overnight. However, this effect very small 
compared with the effect the plasticizer. Harder resins may obtained 
using lower percentage plasticizer. 

Catalyst. The benzoyl peroxide (melting point J02-103° C.) 
obtained from Eastman Kodak Co., Rochester, amounts 
catalyst than specified the above formula cause more rapid polymeriza- 
tion, but tend lead the formation bubbles the resin especially 
around the specimen. These interfere with the sectioning. Since 
peroxide vigorous oxidizing agent any one using should observe care- 
fully the printed the label the container, viz., 
mable solid. Store cool, dry place. Keep away from heat, sparks, 
fire and open flames. not subject heat friction grinding.’’ 
should stored only glass containers. 

Procedure. 1.75 grams benzoyl peroxide can dis- 
solved grams Santicizer This solution will keep indefinitely 
room temperature. Batches any desired weight can then made 
mixing this solution with the monomer the proportion 7.7 grams 
plasticizer, containing the catalyst, grams the monomer. 

Mold. Soft glass tubing, mm. diameter, cut into two-inch 
lengths, makes convenient molds. The specimen held place two 
No. stoppers split receive the sample shown Fig. The 


MATERIAL 


Fasric 


GELATIN 
CAPsuLe 


mounted tube men mounted gelatin 
ready for heating. capsule ready 


ing. Side view. 


corks should firm, and free from holes and imperfections possible 
these tend give rise small bubbles which collect around the yarn 
the mixture hardens. Gelatin capsules, Parke, Davis Co., No. 
No. 12, have also proved satisfactory the specimen stiff enough 
held position the upper split cork only. Small specimens can 
readily mounted this way (see Fig. 2). 

The molds must capable being stoppered tightly the mono- 
mer has appreciable vapor pressure 50-55° There considerable 
tendency for the monomer evaporate out and leave resin which very 
softer than desired. 
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Effect Temperature. Heating higher temperatures causes 
more rapid polymerization, i.e., hardening, but apt lead the forma- 
tion bubbles the resin. general six hours’ heating was 
satisfactory. Heating overnight results slightly harder resin which 
cut satisfactorily. Samples let stand room temperature for several 
days until solid, cut equally well. 

wrapped cloth and the glass shattered hitting smartly with 
hammer. The glass splinters are then picked off the resin with forceps. 
The gelatin mold can peeled off soaked for few minutes cold 
water. 

Candling Mount. The resin block candled according the 
usual satisfactory wax for this purpose paraffin, melting 
point C., which has been added bayberry wax. This candling 
operation necessary hold the block resin rigid during sectioning. 


Transparent velvet embedded completely resin. Warpwise 
Note that pile yarns are held firmly position resin and are not 
disturbed razor during cutting. taken reflected 
light. Magnification, 


resin which well forms block which tends bend slightly the 
knife the microtome cuts it. The paraffin reinforces the block satisfac- 
torily and prevents this bending. stiffer resin more difficult cut 
and tends dull the microtome knife. 

10. Hand Sectioning. microtome not available specimens 
embedded this method can sectioned 

specimens cannot embedded this medium they 
swell considerably under the influence the mixture and become too dis- 
torted for examination. 


Mounting and Photographing 


After the section was cut the resin core containing the rayon section 
was picked out the paraffin matrix with forceps and placed slide. 
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many sections could placed conveniently under one cover glass 
were mounted one slide, the immersion oil added and cover glass placed 
over the specimen, The immersion oil used was Crown Immersion 
1.55, sold Central Scientific Co. The type cover glass employed 
was No. Squares, 

section mounted viewed through ordinary microscope 
light transmitted through the specimen, the filament boundaries are quite 
distinct (see Fig. and the size distribution, especially gelatin glue 


unsized. taken from with 
graph taken with trans- gelatin size. Warp 
mitted light show wove very 
filament boundaries micrograph 
Magnification, reflected light show 


Most the filaments are 
completely surrounded 
size film 0.1 0.5 mi- 
cron thickness. Mag- 
nification, 200 


size, cannot readily distinguished. However, the specimen viewed 
incident light the filament boundaries disappear almost entirely and the 
size easily seen (Fig. 5). Therefore, for this work Leitz 
was and the specimens examined and photographed through the in- 
strument incident light. The magnification found most useful 
was 200 diameters. 

preparing the photomicrographs several slides were made from the 
same sample. There were about ten resin sections each slide, and each 
gum arabic section held yarn sections, there were 200 300 
yarn sections slide. After examination number slides, one 
more sections were selected being representative the sample and were 
photographed. cases that were doubtful, that is, where there was con- 
siderable variation from section section, fresh samples were taken and 
the whole procedure repeated. 

The gelatin-sized samples were photographed using Wratten filter 
(blue) the starch sized samples were photographed with Wratten 
filter (light yellow). All negatives were made with Process 


i 
| 
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plates. From these, contact prints were made with No. Azo paper. 
The source illumination was Spencer Universal High Power Mazda 
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(Continued from page 284.) 
this competition, and also produce other competitive synthetic fibres. 
Ereky (Melliand 19, 775-77 (1938) mentions methods 
which the cost natural silk production may reduced about one-half, 
and attention the experimental production Dorner, Budapest 
chemist, the first artificial protein fibre from the green pulp mulberry 
leaves. suggests that may possible manufacture raw silk with- 


out the aid silkworms. 
* * * 


X-ray eyes would make visible through microscope the appearance 
the invisible lattice arrangements atoms crystal. Prof. 
Bragg, director Cavendish Laboratory, Cambridge University, Eng., has 
invented ingenious substitute (Nature, Apr. 22). uses holes drilled 
brass plate basis his device. Science News Letter describes 
the method follows: step take X-ray diffraction picture 
the crystal under characteristic bright spots this picture 
represent the diffraction scattering X-rays from the rigidly-fixed atoms 
the lattice the crystal. Next Prof. Bragg calculates the size and position 
the holes the brass plate which will give similar diffraction pattern 
when viewed ordinary light. This specially-prepared brass plate then 
placed between two one lens’ focus placed 
light, and the focus the second lens falls pin hole which ob- 
served with microscope. The diffraction the light from the multiple 
holes the brass plate results very image the erystal 
structure seen through the microscope. effect, the observation 
equivalent having X-ray eyes. Further research seeking way 
place films over certain the holes which will have half-wavelength re- 
tardation the light. ‘If this can found,’ Prof. Bragg states, ‘the 
method may prove practical use erystal analysis.’ 
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IV. Check the Color-Difference Formula 


The tentative formula (5) for color difference has been checked 
three different ways. has been checked comparison with the data 
color matches published Nutting,’ comparison with the 


index fading, and comparison with visual estimates 


color differences between dyed woolen textiles supplied the duPont 
Technical Laboratory through the courtesy Dr. Godlove. 


The Nutting Data 


These data consist color specifications the standard 1931 
coordinate system pairs cotton samples and pairs 
woolen samples, each pair exemplifying color difference that was found 
commercially negligible. The luminous apparent reflectance for the 
angular conditions illuminating and viewing 
trophotometer used the measurement the sample are given the 
values Nutting’s table; but for the purpose evaluating 
formula (5), the Nutting data (x, y,z) must transferred the uniform- 
chromaticity-scale system The equations transformation form 
the definition this system; they are: 


Table shows the details this computation for Nutting’s first two 
cotton samples (helio) and also gives the values the trilinear coordinates 
differences between the trilinear coordinates may evaluated and hence 
the approximate form (5a) may found the number, AE, intended 
the color difference. Formula (5a) has been used the form: 


The details this computation are also given Table Table shows 
for each Nutting’s pairs, the average value the luminous apparent 
reflectance, for illuminant (standard artificial daylight), the 


Presented before Committee D-13, Subcommittee B-4, M., March, 


Physicist, National Bureau Standards, Washington, 
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trilinear-coordinate differences, (Ar, Ag, Ab) multiplied 100 give 
venient numbers, and the values the lightness difference formula (2a), 
the chromaticity difference formula (4), and the color difference 
formula (5a) all expressed the units formula (5a). 

will noted from Table that there considerable variation 
the computed difference, AE; that is, the formula all correct, 
some the acceptable color matches measured Nutting should have 
appeared considerably better matches than others. Note also that 
the average size computed color difference about twice high for the 
cotton for the woolen pairs; this nearly the ratio obtained applying 
the Nickerson index fading.” 

From the fact that the average size acceptable difference for cotton 
samples nearly four units, might concluded that the constant, 600, 
formulas (5) and (5a) too high factor four apply present 


TABLE 


Formula (5a) Applied Pairs Samples Measured 
Nutting Typical Acceptable Color Matches. 


Cotton Samples 

Pink .602 1.3 0.8 
Tan 0.13 —0.08 0.8 1.3 
Gray .408 1.6 1.2 2.0 
Light Blue 0.47 —0.07 3.0 0.2 3.0 
Black .0233 —1.17 —0.25 4.4 0.7 4.4 
Maize (1) .621 3.2 2.0 3.8 
Maize (2) 0.614 1.9 3.0 3.6 
Green .227 0.61 7.6 5.8 9.6 
Suntan 0.03 0.2 2.0 2.0 
Terrapin 3.0 2.8 4.1 
Tangerine 0.280 1.26 7.0 4.5 8.3 
Rose 0.63 3.6 1.4 3.8 
Copen .209 3.3 3.0 4.4 
Navy 3.0 2.0 3.6 
Average cotton samples 3.0 2.1 3.8 
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Nutting Designation 
of the Samples A 100Ar 100Ag 100Ab AC AL AE 


Woolen Samples 


.0309 0.14] 2.6 1.8 3.2 

Average for Woolen Samples 1.8 0.8 2.1 


accepted tolerances for this type work, provided Nutting’s data taken 
truly representative. Similarly the data the woolen samples indicate 
that the constant too high about factor 

The chief value these data demonstrate how apply formula 
(5a) color specifications given the standard 1931 
coordinate system and show the general magnitude color difference 
which has been considered acceptable. 


The Nickerson Index Fading 


This method estimating color difference applies generally, but has 
been used particularly for several years estimate the color difference be- 
tween the part textile sample exposed under fading lamp and the 
unexposed part. has, therefore, known this restrictive name. 
The index fading, used for comparison with formula (5) that which 
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D-13, July 12, 1934, giving 1/3 Munsell chroma step the unit, the 
amount fading called barely This index fading 
computed from the formula: 


where: Munsell chroma, Munsell hue the 100-point hue circuit, 
and Munsell value This formula now preferred Miss 
Nickerson for color tolerances.” 

Formula (7) plainly not strictly Euclidean form distance 
formula; would more closely Euclidean the four terms composing 
were squared. This puts much the same footing (5) which 
superficially Euclidean form but which, reason the assumption 
giving equation (4), not the result strict application Euclidean 
geometry. Furthermore, (7) gives the hue circle divided its diameter 
20/3 instead the Euclidean doubtful whether either (5) 
(7) could significantly improved alteration toward the strict Euclid- 
ean form; other uncertainties appear outweigh the improvement 
such alteration. Further experiment and improvement the 
formulas may, however, reverse this judgment. 

Table shows detailed comparison formulas (5) and (7) 
application them differences among representative groups 
samples, the first sample each group being the standard. The 
specifications for the first groups these samples were supplied 
through the courtesy Miss Nickerson and transferred the sys- 
tem equation (6). The specifications the remaining samples were 
supplied Miss Nickerson directly the system; they are based 
the measurements made Glenn and the results which have 
been supplied advance publication through the courtesy Professor 
Hardy under whose direction the measurements were made. Table 
shows the Munsell specifications the samples from which may found 
the index fading equation (7); and shows the trilinear coordinates 
from which the estimated color difference, AE, may found means 
formula (5). There are also included values found 
equation (4); these are compared the values 2cAh/5 3Ae which 
the chromaticity component the index fading. Similarly values 
(2) are included for comparison with values And finally, 
column included for values 

From these values may seen that the extreme divergence 
between the results the two methods estimating color difference 
factor compare 10B 3.0/8.0 giving ratio 0.5 with 6.1/8.2 
giving ratio This divergence great that visual estimate 
the difference direct observation the samples can decide unambigu- 
ously whether one method the other more nearly correct. dis- 
covered this way that the value for the difference between 


10B 3.0/8.0 and the standard too large relative for the 


ence involving 10PB 3.0/10.0; more correct relative estimate given 
AE= 11.5 and 26.2, also discovered that the 
value for the deviation sample 6.1/8.2 from its standard 
relative for that sample 10PB 3.0/10.0 from its standard 
too low; more correct estimate given 27.8 and 26.2, respec- 
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tively, although this seems. over-value the first difference somewhat. 
These errors the value are largely ascribable local irregularities 
the Munsell system; errors from this cause could avoided the use 
ideally smoothed values which are being developed under the direction 
Dr. Sidney Newhall, Department Psychology, Johns Hopkins Uni- 

The other two cases for which AE/I greater than are worth examin- 
ing more closely. The first (7Y 7.9/4.2) apparently another case local 
irregularity the Munsell system.t The second (5PB 4.0/10.0) emphasizes 
difference between the two methods estimating color difference which 
can also seen from the average values and relative those 
for and 2cAh/5 3Ac; that is, the index fading, formula (7), does not 
weight lightness differences much formula (5) does, the average dis- 
crepancy being nearly factor This suggests that k,/k, made 
smaller; but further work will have done determine whether (k,/k,) 
should changed from the value found preliminary experimentation. 

will noted from the average values and that the sizes 
the respective units are closely the same. Since they were adopted inde- 
pendently, this agreement indicates clearly that fairly representative unit 
has been found. 

summary might stated that formula (7) evaluated means 
the Munsell samples directly has advantage over formula (5) because 
may more rapidly applied, but inferior the sense that local 
irregularities the spacing the Munsell samples introduce errors large 
enough become apparent direct visual observation, and also the 
sense that its applicability limited daylight illumination and samples 
having colors which are not too saturated fall among the Munsell samples. 

the other hand, formula (7) applied from specifications the 
standard 1931 coordinate system some transformation 
which the Munsell samples are used merely for the purpose 
evaluating color differences through ideally smoothed loci constant hue, 
chroma and value, then both the advantage and the inferiority enumerated 
above disappear; that is, formula (7) applied more convenient than 
formula (5), nor any more subject local irregularities, nor 
restricted daylight illumination samples falling among the Munsell 
samples. possible that formula (7) enjoys more representative 
general spacing than formula (5); that is, the Munsell system, because 
was derived specifically for surface colors, may embody better general 
spacing surface colors than the uniform-chromaticity-scale system which 
was derived from data aperture colors small angular extent; but such 
superiority not apparent the few isolated cases studied. The two 
formulas are alike based upon the idea arrangement surface colors 
Euclidean space and they alike, for the sake simplicity, neglect 
apply Euclidean geometry strictly. 


*This conclusion has been corroborated recent computations Miss 
Nickerson based on her preliminary smoothed values (The Use of I. C. I. Tristim- 
ulus Values in Disk Colorimetry, mimeographed, U. S. Department of <Agri- 
culture, May, 1938). For the difference involving 10B 3.0/8.0 she finds I=12.3 
instead 24, for that involving 6.1/8.2 she finds I=11.2 instead 9.6, and 
for 10PB 3.0/10.0 she finds 15.8 instead of 20. If values obtained in this way 
are used, the extreme divergence between the two methods would reduced from 
a factor of 6 to one of 4. 

Miss Nickerson finds 3.1 instead 2.4 when smoothed values are used; 
this gives AE/I = 1.6. 
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The Godlove Data 


Through the courtesy Dr. Godlove, Technical Laboratory, Dye- 
stuffs Division the Pont Company, has been possible compare 
formula (5) with the result judgments those who spend substantial 
portion their time evaluating direct visual estimate relative sizes 
differences the various attributes Dr. Godlove has submitted 
samples dyed wool serge, each about square, consisting 
group red samples, yellow samples, blue samples, and 
purple samples, and has also submitted judgments differences between 
these samples made the routine way four members the staff the 
technical laboratory. The following excerpts from Dr. Godlove’s trans- 
mitting letter explain the method grading. 

These (30 samples) have been graded visually four experi- 
enced observers, with the results noted herewith; hence they should serve 
not only additional check the your formula for com- 
puting visual differences from colorimetric instrumental measurements, but 
also serve indicate the magnitude the units common use the dye 
industry. 

the whole the differences turned out larger than were expected; 
but few may useful you comparing small differences. The 
samples are four series, which the first three were made use 
varying dye formulas; the fourth (blue) exposure four samples 
the same dye composition varying times the Fade-Ometer. The first 
three series are labeled R2,..., B2,..., 
each these series the No. dyeing was chosen standard, and the differ- 
ence the color the other samples the series from that the cor- 
responding No. was observed and recorded. All observations were made 
with the illumination coming through very large windows from com- 
pletely overcast north sky, this broad beam making angle with the 
normal the samples from 30° 40°. The intensity was estimated 
foot candles the horizontal; but some observers tipped the sample 
and standard get perhaps 120 foot candles. 

the visual estimates the differences given below, the following 
should noted, however, that ‘stronger’ and ‘weaker’ refer 
supposed greater less concentration dye, which may correlated 
(chiefly) both with saturation and with lightness, and there- 
fore are not independent the simultaneous noting ‘duller’ and 
‘brighter,’ which refer saturation. The first observer (C. J.) made the 
dyeings, hence knew that they were all equal strength, except for minor 
variations completeness exhaust the bath. His observations were 
made, however, after the tickets were numbered order changed 
random from his original numbering. Where question mark given, 
the observers stated that the hue difference was great that statement 
any other difference would without meaning. The numbers refer the 
scale, the steps which are described terms varying even within 
this Laboratory. The magnitude the numbers, however, all cases 
parallel the magnitude the visually estimated differences greatest, 
least). 

number samples greater than that you requested, 
suggest that any are discarded they those showing the largest differ- 
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ences from the standards. Differences rated for example, may cover 
range enormously great compared with differences rated im- 
portant know the lower limit the ‘5’ difference; but not important 
know the full range.’’ 

Table gives the results these visual examinations. with 
Dr. Godlove’s suggestion many the largest differences were not measured 


and these samples have been omitted from Table 


TABLE 


Visual Estimates Members the Staff the Dyestuffs Division, 
duPont Company 


Difference from the Respective Standard 


Sam- 
ple 

C.J. G.H 
1-2Br 3Y, 2Br 2-3Y, 3Y, 2Br, 
3B, 1-2D 3B, 1-2D 2B, 1-2D 2B, 
1-2B, 1Br 2B, 1Dk 1B, 1Br 
3Br 5R, 2Br, 4-5R, 2-3Br 5R, 3Br 
2-3Br 2-3R, 2Br 2-3R, 1Br 2Br 
3R, 2W, 2-3R, 2D, 2R, 2W, 2R, 2D, 
3R, 1Br, 1Dk 3R, 2-3R, 1D, 
1R, 1Br 1R, 1Br 1R, 1Br 


Table gives summary the abbreviations used Table together 
with their interpretations. Some these interpretations are not 
found among the excerpts from Dr. Godlove’s letter but were supplied 
him orally later. 

The samples mentioned Table were compared with their respec- 
tive standards the multipurpose reflectometer and the subtractive 
colorimeter, one the discarded samples being used each case 
comparison surface. The results these comparisons are given Table 
The column estimated chromaticity difference, was evaluated 
from Table accord with the interpretation the abbreviations given 
Table recording ‘‘traces’’ the averages the largest chromatic 
differences indicated each observer; the first six abbreviations given 
Table were considered indicate differences; the indication 
the last two (S, was considered divided equally between 
chromatic and difference. The estimated lightness, AL,, was 
computed similar way, the abbreviations and being taken 
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TABLE 
Interpretation the Abbreviations Used Table 
duPont 
Equivalent 
Symbol Phrase Translation Other Terms 

redder 

yellower 

greener 
bluer 
Duller Less saturated 
Brighter More saturated 
Darker 
Lighter 
Stronger Chiefly darker and more saturated 
Weaker Chiefly lighter and less saturated 

Trace 

Noticeably Roughly twice much trace 
Appreciably Roughly four times much trace 
Considerably Roughly six times much trace 
Very much More than ten times much trace 


indicating purely lightness difference, the abbreviations and being 
taken indicate lightness differences amount equal one-half that 
given Table estimated color difference, AE,, was computed 
AC, and AL, equation (1). 

will noted from the averages AE, and given Table that 
the ‘‘trace’’ the Pont observers closely equivalent the unit fixed 
adoption the constants formula (5). estimated Dr. God- 
love that the usual commercial tolerance just less than 
that is, from Table about equivalent units; this estimate fair 
agreement with Nutting’s data woolens (see Table 2), but indicates 
stricter tolerance than was used for the cottons because out 
matches reported Nutting acceptable actually differed more than 
units. 

From the average values AL, and might seem that formula 
(5) weights lightness differences too much about factor This 
group samples, however, ill-suited for check the relative sizes 
and because every case the chromaticity difference, regardless 
the method estimate, larger than the lightness difference and 
the differences much larger (exceptions: and Y2). possible 
that the Pont observers tended overlook the small lightness differences. 
worth noting also that two the computed lightness differences failed 
detected observation, and three them were actually re- 
versed. The largest measured difference which went undetected, 
(Y4), and one those estimated the contrary sense, have 
been examined five our observers; Table gives the results. The 
numbers this table give the estimated ratios chromaticity difference 
lightness difference, but the lightness difference was not detected 
was estimated the sense opposite that found measurement 
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TABLE 
Ratio Chromaticity Difference Lightness Difference for Two pairs 
Samples Estimated (1) N.B.S. Observers, (2) duPont 
Observers and (3) Formula (5). 


Method Estimation R7-R4 


NBS Observers 1.5 
G.W.H. 0.5 
K.L.K. 
Incidental lightness Dif. lightness difference 
servers (Table lightness difference 
PS. ““ 


remark inserted the table. will noted that the observers 
detected the lightness difference between the yellow samples both the 
direction and roughly the amount indicated formula (5) based 
measurements. Note the usual individual difference factor 
between and Since the Pont observers agreed perfectly judging 
the color difference wholly chromatic must concluded that they 
have different criterion for lightness difference than the ob- 
servers have.* The only other conclusion possible the unlikely one that 
the samples have changed color since being examined the Pont labora- 
tory. 


with the observer, two the observers, like all four Pont 
observers, failing detect the lightness difference the sense found 
measurement. One observer each group estimated the lightness differ- 
ence the sense opposite that found measurement luminous ap- 
parent reflectance. The drawn that differences light- 
ness 0.4 unit cannot reliably estimated direct observation when 
combined with chromaticity difference nearly times large. More 
generally may also concluded that the data taken these samples 
fail indicate that the ratio constants k,/k, used formula (5) 
error; but since the lightness differences which they present are small 
compared the chromaticity differences they also fail more than 
roughly substantiate the ratio. 


Dr. Godlove has kindly supplied the following discussion 

“The customary judgment of ‘color’ differences by observers of dyeings is 
expressed in terms of three variables: (1) ‘shade’ (hue); (2) * brightness’ 
(saturation probably somewhat influenced lightness); and (3) ‘strength’ 
(concentration dyestuff, for which the chief criterion may lightness). 
But except as the observer is trained to develop subconsciously a correlation of 
lightness with strength which is specific for each dye, in order to arrive at a 
judgment of strength, he tends to ignore lightness. It is very rarely that one 
ever hears either the word ‘dark’ or the word ‘light’ in the sense antonymic 
to dark, in a dyestuffs laboratory. I have obtained some good experimental 
evidence that ‘value’ (lightness) is weighted relatively greater by art students, 
and hue relatively greater by textile observers. It seems plausible that these 
differences in training may explain some of the differences in the observations of 
the N. B. S. and the du Pont observers.” 


The estimated differences between the red samples varied importantly 
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will noted from the last column Table that formula (5) has 
failed the extreme case factor about represent the average 
estimates color difference the Pont observers. This large factor 
cannot ascribed individual difference because experienced observer 
can make estimates color difference uncertain factor not more 
than and the composite estimate four experienced observers should 
uncertain factor not more than Nor can ascribed failure, 
just established, formula (5) represent the lightness estimates the 
Pont observers, because the lightness differences are responsible for only 
small part the factor 25. The probable sources this discrepancy 
are: (1) failure the method interpretation (see Table reduce 
reliably the Pont data, (2) estimation the Pont observers the 
color differences somewhat terms the amount dye required cause 
the color differences rather than terms the visual effect, (3) use 
angles illuminating and viewing different from those used the colori- 
metric. measurements, and (4) failure some one some group the 
four assumptions which formula (5) based. Possible additional error 
sources are, course, impermanence the samples, the 
measurements, and difference spectral character the 
illuminant; but errors likely arise from these additional sources seem 
negligible compared the others. 

evident from the last column Table that differences among 
the purple-blue samples have caused most the discrepancies. With these 
purple-blue samples and one red sample (R-6) eliminated, the Pont ob- 
servers check formula (5) within factor which about all that could 
expected. has been thought worthwhile, therefore, make further 
observations involving these few samples. Table shows the results 
direct visual estimates under 45° illumination and perpendicular viewing 
several our observers ratios color differences involving these purple- 
blue samples and sample R-6 compared both with results the Pont 
observers and with formula (5). Furthermore, will noted from the 
last column Table that, according the Pont observations, formula 
(5) generally under-values differences among the purple-blue samples rela- 
tive those between samples other hues; and will also noted that 
the purple-blue samples appear reflect far the least fraction incident 
daylight. general improvement correlation might expected equa- 
tion (3) used for all lightnesses instead equation (4). The formula 
obtained combination equations (1), (2), and (3) is: 


Values the five ratios formula (8) are also included Table 

will first noted from Table that the observers differ 
more among themselves than the Pont observers; variations about 
factor apply the Pont observers. This difference probably 
the greater experience the Pont observers and their more 
uniform training which might expected result more uniform criteria 
for judgment color differences. Secondly, will noted that the 
average ratio the observers falls intermediate between that 
the Pont observers and that the formulas for the four ratios involving 
the purple-blue samples. seems reasonable, therefore, not ascribe all 
the discrepancy between formula (5) and the results the Pont 
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TABLE 


Ratios Color Difference Estimated (a) Different Observers the 
National Bureau Standards, (b) duPont Observers, 
Formula (5), and (d) Formula (8). 


B2-B4 Y3-Y4 Y2-Y4 


K.L.K. 0.5 1.5 
Avg 0.36 3.2 5.0 11.2 
Indirect Estimate C.J. 0.1 1.0 1.0 1.7 
duPont Ob- 0.2 2.2 1.2 1.3 
servers (Table 0.2 1.7 1.0 2.0 2.0 
0.2 1.2 1.4 3.3 2.2 
Avg 1.5 1.2 2.4 2.0 
Formula (5) (Table 0.9 6.6 13.7 21.0 0.5 
Formula (8) 0.9 6.6 7.8 12.0 0.5 


observers inadequacy the formula. The allocation the 
ancies (which are factors varying from 11) among the probable 
sources error cannot made with certainty, but plausible allocation 
ascribe factor error source (3) listed, which applies the 
first four ratios, additional error source (2) which applies 
the third and fourth ratios, and 
and the remainder the discrepancy error sources (1) and (4). Thus 
the ratio probably about 0.36 the 
observers who used closely the same illuminating and viewing 
ditions the measurements. The formulas give 0.9 for 
the ratio and are therefore error factor nearly 
the ratio probably closely 3.2, and since the formulas 
give 6.6, they are error about the same amount the 
previous ratio. The purple-blue samples are the only ones out the whole 
group studied which error source (2) applied all importantly. Casual 
examination any these differences makes easy believe that in- 
clusion many angles illumination and view could introduce error 
factors even greater than for example, observer stated that 
were allowed view the samples making the ratio 
(B1-B4) angle from the perpendicular would change his 
estimate the ratio from 2.5 10.0. 
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The third and fourth ratios, and 
since they involve yellow difference and blue difference, permit error 
source (2) invoked, and factor allowed before for 
source (3) then the discrepancy the factor remaining between the 
and the Pont observers has ascribed failure the 
Pont observers appraise the difference purely visual terms. has 
seemed likely some that the relatively great change dye com- 
position required produce the blue difference this ratio might have 
influenced the Pont observers their appraisal it. This view 
corroborated the agreement between our observers and Dr. Godlove 
G.) when used our method direct estimate. Further work 
would required establish the reality such assumed influence 
training estimation visual differences. Error source (1) also 
applicable particularly ratios involving the large differences and 
Y2-Y4. 

pated, that formula (8) agrees better than formula (5) with the ratios 
estimated direct visual inspection. The amount improvement 
small, however, and there seems valid argument for applying 
formula (8) rather than formula (5) the results although 
possible that would applicable the Pont method inspection 
because they may have specifically avoided the introduction any areas 
the visual field lighter than the samples. such indeed true, this 
argument should largely supplant error source (2). 

The fifth ratio involving two pairs red samples was found the 
observers even greater than that found the Pont ob- 
servers which was already too high factor agree with formula 
There therefore basis for ascribing this discrepancy any 
cause other than error source (4); that is, this case there little doubt 


Improvement the Formula 


From data three the Godlove samples, has 
been seen that formula (5) fails represent the estimates experienced 
observers least factor and since this more than the amount 
which one observer’s estimates usually differ from another’s, im- 
portant attempt improvement the formula before adopting the method 
for general use. This improvement must come revising one the four 
assumptions which the formula based, adjustment the con- 
stants values different from those obtained preliminary experiment. 
However, certain indication has been found that the constants are in- 
correct, nor has there been discovered evidence that the first, second, 
fourth assumptions could revised such way improve correlation. 
But the data the Godlove samples indicate clearly, spite the small 
number differences studied, that the third assumption has introduced 
error least factor that is, the spacing colors afforded the 
uniform-chromaticity-scale triangle does not accord with judgments color 
difference between dyed textiles. 
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analysis the nature the discrepancies shown Table in- 
dicates that considerably improved agreement could obtained mov- 
ing the daylight point (near 6,500° see Fig. away from the spectrum 
570 point about twice distant the present point, and the 
same time shortening the distance the daylight point from the long-wave 
extreme the spectrum. Both these changes could made 
homogeneous, linear transformation; formula (5) would not changed 
form, but the coordinate system within which the term, AS, evaluated 
would different. This suggested new coordinate system would not apply 
well chromaticity-sensibility data aperture colors small angular 
extent (confined the macula lutea) the present uniform-chromaticity- 
scale system; but probably significant that both the increased 
between the daylight point and the spectrum 570 and the decreased 
distance the long-wave extreme the spectrum are consistent with the 
use large retinal area not confined the macula lutea. Note that 
sample viewed the distance most vision (about 
ems.) would subtend angle 22°; this more than times the diameter 
the average macular pigment. 

Whether the suggested new coordinate system will result the expected 
improved agreement with the data shown Table and, the same time, 
avoid introducing discrepancies for other colors, remains determined 
trial. should fail, the more complicated and more flexible formula- 
tion which also consistent with Euclidean arrangement, 
could tried next; then, completely unrestricted (non-Euclidean) forms. 

summary may stated that although the proposed formula has 
been found significantly non-representative visual estimate, the dis- 
crepancies are systematic. There every promise that continuation 
this study will result practical solution the problem uniform 
specification color tolerances for textiles means formula more 
complicated than formula (5) studied here. 
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(SYNTHETIC AND NATURAL) AND FIBRE 
ANALYSIS 


CELLULOSE FIBRES: SUBMICROSCOIC STRUCTURE. Frey-Wyssling. Papier- 


review work the author and others. The submicroscopic struc- 
ture native cellulose fibres consists anastomosing rods micro-fibrils 
with chain lattice cellulose molecules. The homogeneous parts this 
lattice correspond the micellae knit together chain mole- 
cules. The intermicellular system hetero-capillary and composed mi- 
nute fissures, accessible only swelling agents, and coarser capillary tubes 
into which colloidal dyes can penetrate. Maceration consists separating 
the microfibrils longitudinally physico-chemical and breaking 
them transversally hydrolysis, this proceeding along predestinated planes 
the chain lattice. Diagrams fibres and bibliography are given. 


(C) 


CELLULOSE AND RELATED SUBJECTS: SURVEY THE LITERA- 
TURE THE FIELD OF—FOR 1933 THROUGH 1937. Harry Lewis. 
Paper Trade J., 1938, Nov. 24, 240-8; Dee. Dee. 15, 265-73. 
Compiled the request the Committee Cellulose and Allied Sub- 

stances the National Research Council. attempt has been made 

incorporate patent literature. Somewhat more stress has been paid the 
developments they relate the pulp and paper industry, rather than 

particular application the field plastics and rayon. 
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CUPRAMMONIUM SOLUTION: THE BEHAVIOR PLANT FIBRES 

DISPERSED IN. Jack Compton. Contrib. Boyce Thompson Inst., 1938, 

10, No. 57-70. 

Author’s summary: The successive lowering the cuprammonium 
viscosity native cottonseed fibres the action dilute acids mild 
oxidizing agents not accompanied change the optical activity 
the resulting dispersions. then follows that the optical activity plant 
fibre dispersions cuprammonium solutions dependent upon the forma- 
tion cellulose particle-copper complex. Quanitative examination 
variously treated plant fibres dispersed cuprammonium solutions, using 
the slit ultra microscope, reveals the presence approximately the theo- 
retical number cellulose particles (1.1 1.54). Further evidence that 
cellulose-copper compound formation precedes dispersion cellulose 
cuprammonium solution presented. Visible cellulose particles (1.1 
1.54), observed Farr and Eckerson young cottonseed fibre cyto- 
plasm and disintegrated mature cottonseed fibres, have now been observed 
dispersions plant fibres cuprammonium solution. proposed 
that the behavior plant fibres when dispersed cuprar nonium solu- 
tion attributable properties the crystalline microscopic cellulose 
particle conjunction with the fibre phase. 


CUPRAMMONIUM BEHAVIOR CoTTON FIBRES THE FORMATION 
or. Thompson Institute. Rayon Tex. Mo., Oct. 1938, 53-8. 


means selected photographs and descriptions this 
article outlines the story this research. effect abstract 
papers listed accompanying bibliography, which have appeared 
Contributions Boyce Thompson Institute, and which are the work Dr. 
Wanda Farr and associates the Chemical Department the Chem- 
ical Foundation. ‘‘Through their previous experience identifying the 
cellulose particles their native state, the authors have been able 
follow their behavior the solutions. Careful study 
the entire process has resulted the knowledge the fact that the cellu- 
lose particles not dissolve the standardized solutions cuprammonium 
hydroxide produce the viscosities commonly attributed the cellulose 
component the membrane. The cementing material does swell the 
cuprammonium hydroxide solution, however, form viscous colloidal 
mass which the undissolved crystalline cellulose particles are dispersed.’’ 


DISPERSION, ELECTROKINETIC AND COAGULATION BEHAVIOR CoTTON 
FIBRES CUPRAMMONIUM SOLUTION: OBSERVATIONS UPON 
THE. Wayne Sisson. Contrib. Boyce Thompson Inst., 1938, 10, 
No. 113-26. 

Author’s summary: Cotton fibres, when treated with electrolytically 
prepared cuprammonium hydroxide solution, swell and are disintegrated 
into small particles which disperse the solution, indicated slit 
ultra examinations. The particles exhibit Brownian move- 
ment, and possess negative charge indicated their mi- 
gration toward the anode. Upon removal the cuprammonium 
electrolysis the particles are coagulated form flocculent deposit. 
Microscopic examination shows the deposit consist uniform-sized 
cellulose particles which give mercerized X-ray diagram. The presence 
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particles the deposited fibre material attributed flocculation 
colloidally dispersed particles rather than the 
zation cellulose from state molecular dispersion the cupram- 
monium hydroxide solution. tentatively suggested that the peptiza- 
tion and change structure the cellulose particle 
associated with the formation swelling compound with cuprammonium 
solution. 


INTENSITY DISTRIBUTION. Go, Nagata and 
Kakinoki. Bull. Soc. Japan, 198-210 (through 
Sci. Abs., 1938, A41, 412); abs. Aug. 1938, 


The intensity distribution the fibre diagram has been investigated 
and attempt made derive general mathematical function for the 
distribution the ideal spiral fibre structure. Such function must in- 
clude the intensity distribution for the ring and the simple fibre structures 
special cases, while the real structure may regarded superposi- 
tion many ideal spiral fibre structure diagrams. formula 
derived and the different possible types diagram are systematized. (C) 


AGRICULTURAL AND INDUSTRIAL POSSIBILITIES. Worthing- 
ton. Am. Dye. Nov. 28, 1938, 704. 


Paper presented Technical Session Atlanta meeting 


RETTED DIFFERENT TEMPERATURES: BEHAVIOR OF. Max Liidtke. 
Mell. 1938, No. 11, 885. 


was found that retting carried out 25° did not lead any 
advantage respect either yield quality the material compared 
with retting 35° C., from which the conclusion may drawn that 
advantageous ret 35° C., because the time retting thereby short- 


Yarns 


FELT CALENDER. Deutsche 1938, 74, 347-9; abs. 
I., Oct. 1938, 


brief account given the principal features and uses the 
modern felt calender which the cloth finished passes between the 
surface drying roller and endless felt. Various forms are de- 
scribed. The machine may used for various types cloth. 
gram arrangement for the finishing silk given. 
ished the felt calender have soft handle. (C) 


Elect. Rev., 1938, 41, 218-9; abs. Aug. 1938, A478. 
Glass fibre now spun continuous filaments fine 0.0002 in. 

diam. and also cut staples in. (The filament pulled 

out blast steam and the ‘‘staple fibre’’ collected continuous 
belt.) For electrical use the material braided into slieving and woven 
into tapes thin 0.005 in. cloth thin 0.003 in. Protection 
from abrasion afforded coat varnish. The products are useful 
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for electrical insulation high temperatures (the mechanical yield point 
about 500-600° C.) and corrosive atmospheres. (C) 


21-2, 33. 

While some the author’s statements fibre properties and the 
effect high temperatures are controversial, not inaccurate, 
thought-compelling article and emphasizes the need new research. For 
instance, suggests that there possibility fundamentally improv- 
ing modifying the natural fibres controlled application heat, 
pressure thus re-orienting the fibre micellae. 
processing expects the ‘‘cementing material’’ ‘‘elasticum,’’ that are 
claimed some scientists exist natural fibres, play important 
part. admits that during the processing might necessary ex- 
clude oxygen. For lack experimentation along these lines blames 
the general lack knowledge the danger points textile heat 
treatment, and the tendency textile technologists play safe avoid- 
ing them. (C) 


HEAT TRANSMISSION TEXTILE Niven and Babbitt. 

apparatus which the authors used for measuring the 
heat transmission textile fabrics. The heat transmission some the 
worn men indoors was investigated various wind velocities, 
and curves relating conductance well thermal insulating value with 
wind velocity for various fabrics and combinations fabrics are given. 
The effect quarter inch air space between the clothing and the skin 
was also investigated. 


INDIAN SUITABILITY PURPOSES MILL MIXINGS 
RELATION THEIR FIBRE CHARACTERS. Nazir Ahmad and 
Sen. Indian Central Cotton Committee Technological Bulletin Series 
No. 43, May 1938, pp.; abs. Mfr., Nov. 1938, 476-7. 
study the relative importance fibre properties determining 

the suitability two Indian cottons for purposes mixings. All the 

cottons were examined for large number fibre properties and the yarns 
obtained from the pure cottons and the mixtures were tested for strength, 

evenness, ete. 


AND Wool Record Text. Wld., Sept. 1938, 
550-2, 


Mist-YARNS: or. Wool Record 

Dee. 29, 1938, 1474. 

Many methods have been introduced into yarn and cloth manufacture 
whereby mist-like covering obtained the yarn cloth se- 
cure mellowing the colors. The author discusses, with this object 
view, the blending different qualities wool and other animal, vege- 
table and fibres according the type yarn cloth required. 


(C) 
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PROCESSING RAYON AND Wm. Cady. Am. Wool 
Cotton Rptr., Nov. 1938, 11-2, 
Paper presented Spun Rayon Symposium meeting Committee 


RAYON FILAMENTS: BREAKING BETWEEN ROLLERS. Kay. 

A524. 

The breaking rayon filaments between the rollers drafting sys- 
tem the production staple fibre studied and the influence various 
factors the theoretical lengths the longest and the shortest fibres 
produced examined. shown that the maximum length 
tional the distance between the rollers and the extension break and 
inversely proportional the draft, and the minimum length 
tional the distance between the rollers, the elasticity and the extension 
break and inversely proportional the draft. pointed out that 
the variation length staple fibre produced this method consid- 
erable and the product therefore not entirely satisfactory from the 
spinner’s point view. The possibility obtaining more regular fibre 
briefly discussed. (C) 


Rayon THREADS: Roche. Mfr., Nov. 1938, 496. 
review causes yarn slippage rayon fabrics, and suggestions 


SHRINKAGE PROPERTIES WooL MATERIALS. 
Text. 1938, 98, 523-4; abs. I., Aug. 1938, 
Shrinkage wool mixture fabrics washing affected the man- 

ner which the wool fibres are separated the diluent fibres. gen- 

eral, prevention shrinkage better obtained mixing the wool and 
the diluent fibres before spinning. The presence viscose staple fibre 
has special influence the shrinkage. The finer the denier the 
rayon fibres, the less their effect preventing felting. The effective- 
ness the diluent fibre also dependent the absence plasticity. 

Felting retarded the formation resins wool, but 

commercial suecess has been obtained this direction. The distribution 

the diluent fibre influences the uniformity shrinkage. (C) 


INSULATING MATERIAL. Thos. Lonsdale. Silk 
Rayon Oct. 1938, 23-4. 
This article seeks first show how electricity conducted silk, and 
then indicate how the conductivity may diminished, how the 
electrical resistance insulating power may improved. (C) 


Carl Heinz-Fischer. Silk Rayon Wld., Jan. 
1939, 22. 
Possible causes defects and methods preventing them are tabu- 


Wakelin. Col., May 1938, 302-4, 348. 
Diseusses several the new sizing and stiffening products. 


(C) 
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STRAIGHTENING WOVEN FINISHING PLANTS. Carl Schlatter. 
Am. Dye. Rptr., Dee. 26, 1938, 757-62, 


TEXTILE SMELLS. Furlonger. Mfr., Nov. 1938, 497. 

The author treats the subject largely, yet interestingly, from the his- 
torical standpoint, touching only lightly upon modern textile odors, largely 
connected with auxiliary products, and barely refers commercial possi- 
bilities textile perfuming. (C) 


AND OTHER (Not 
OTHERWISE CLASSIFIED 


Thosar. Soc. Dyers Col., Aug. 1938, 


DISCHARGING INDIGO NASCENT CHLORINE: Process For. Haller. 
Sealed Communication Dec. 1911, Chem. Ztg., 1938, 62, 239; 
abs. Soc. Dyers Col., June 1938, 


DISPERSING ACTION TEXTILE ASSISTANTS ESTIMATING THE CONGO 

82. 

The author shows that the order the products when arranged accord- 
ing diminishing effect practically identical with that tests carried 
out ordinary temperature, that the made about the value 
the determination the Congo Ruby number room temperature apply 
also tests carried out 50° attempt was made carry out tests 
the presence lime soap with products free from electrolytes 50° 
because expected, according the results the tests hitherto 
out, that the results correspond those obtained from tests 


57, 169-70, 178-79, 190-91, 200-1, 242-43, 251-53, 340-43; abs. 
comprehensive review modern theories the structures fibres 
and dyes relation dyeing. (C) 


Col., Dec. 1938, 814-16 (reprinted from 


EMULSIFIERS THE TEXTILE INDUSTRY. Schulze. Fette Seifen, 
1938, 45, 146-47 (through Brit. Chem. Abs., 1938, 57, 
505); abs. Aug. 1938, A470 
The inclusion oilsoluble emulsifiers such ‘‘Emulphors’’ (poly- 

etheralcohols containing ether bridges) textile oils containing mineral oil 

facilitates their removal the subsequent scouring; water-soluble emulsi- 

fiers may used emulsion oiling. (C) 
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Mell 1939, No. P..66. 

Comparison the fastness properties dyeings wool and Lanital 
(with the exception fastness stoving, rubbing, milling, and hot press- 
ing) has brought out the fact that there practically difference between 
wool and Lanital respect dyestuffs with high fastness properties, but 
that better results were obtained wool when less fast dyes were employed. 


(C) 


son, Campbell and Maass. Canadian Rsch., 1938, 16B, 

195-202; abs. Soc. Dyers Col., Dec. 1938, 588. 

Determination the heats adsorption aqueous sodium, potassium 
and lithium hydroxides, and some salt solutions, cotton cellulose has 
indicated that adsorption alkali cellulose rather than 
and appears closely related the availability the positive hydrogen 
ions from the very weakly cellulose and the negative hydroxyl ions 
from the 


CONCENTRATION FOR TEXTILE FINISHING: IMPORTANCE OF. 
Hees. Mell. 1938, No. 12, 981. 


Most processes textile finishing are carried out aqueous solu- 
tion and the following factors are thereby fundamental importance: (1) 
Temperature the liquor; (2) duration treatment; (3) the addition 
special agents; (4) the reaction the liquor. Thus constant conditions 
exist for each single product and each single type fibre which determine 
optimum point optimum zone Any change in. these 
factors consequently paralleled change the effect produced. The 
adjustment definite acid alkaline reaction generally effected 
salt. While the requisite strength the acid alkaline reaction can 
roughly determined simple test means indicator paper, un- 
able indicate the active constituents figures and ions. The 
author discusses measurements giving number examples the 
practical application the various 


LINEN DYEING AND Montgomery. Soc. Dyers Col., Aug. 
1938, 351-61. 
his discussion the author emphasizes the difficulties linen dyeing 
and finishing compared with similar processing cotton. 


Locust BEAN APPLICATION PRINTING. Mell. Tex- 
tilber., 1938, 19, 438-9; abs. Aug. 1938, A486. 


Attempts increase the stability towards alkalis locust bean seed 
thickenings for printing pastes are briefly discussed and pointed out 
that stable thickening can obtained mixing the ground seed with 
ferment, and converting paste with 
Helisol ferment obtained from certain parts the locust bean and 
similar seeds. The viscosity the thickening depends the amount 
Helisol used and the temperature and time action. baths may 
used for the removal locust bean sizes and finishes and for removal 
this type thickening from the fabrics after printing. (C) 
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general account given the use acids and soaps, 
sulphonates and other derivatives these acids the textile industry 
wetting and emulsifying agents and sizing, waterproofing, delustering, 
and other finishing processes. (C) 


BLANKETS. Wool Record, 1938, 54, 205-6; abs. 

Oct. 1938, A602. 

Odorless blankets are obtained treating the stoved goods with hy- 
drogen peroxide oxidize the uncombined sulphur dioxide 
acid. Such blankets may safely stored close proximity colored 
fabrics. (C) 


OLEINS AND MINERAL OILS THE TEXTILE INDUSTRY. Kehren. 
Seifen, 1938, 45, 142-4; abs. Aug. 1938, A470. 
Mineral oils have good spinning properties, but comparative scouring 

tests woolen yarns oiled with mineral oil and olein show that the mineral 

oil not readily removed and commercial processing necessary 
use special ‘‘solvent which processing costs. The effect 
the addition mineral oil olein reducing the tendency 
oiled material oxidize discussed, also the catalytic effect iron 
soaps the oxidation olein. 


Manecke and Lindner. Klepzig’s Textil Z., 1938, 41, 129-32; 


Franke. Mikrochimica Acta, 1938, 33-6, 37-45; abs. 

I., Aug. 1938, A501. 

(1) Many pigment dyes can identified the form 
the sublimate obtained heating for short period 210-300° 
grooved object glass, covered cover slip and resting aluminium 
heating block. (2) Typical appearances are described, with photographs, 


MOISTURE CONTENT MEASUREMENT IN. and Ros- 
sié. Mell. 1938, 19, 403-4, 474-6, 543-5; abs. 


MENTS FOR MEASUREMENT REFLECTANCE AND TRANSMIT- 
Trade J., Dee. 22, 1938, 275-86. 

The Hunter Multi-purpose Reflectometer described and the methods 
applying this instrument the evaluation reflectance, opacity, and 


4 
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specular gloss are given. The various spectral, geometrical, and photo- 
metrical characteristics the instrument have been carefully studied, and 
the results this study are presented, together with critical 
the instrumental characteristics. (C) 


LUNOMETER TESTING Niemeyer. Leipz. Monats. Text. Ind., 

The Lunometer and its application are and the Lunometer 
universal yarn tester, tension regulator, tension measuring device, thread 
brake, single-thread thickness measuring device, twister, illuminator, color 
finder, daylight lamp, and reel are briefly 


MICROMECHANICAL ANALYTICAL METHODS EXAMINING METALS AND TEX- 
TILE FIBRES: APPLICATION OF. Chevenard. Bull. Soc. Ind. Mul- 
house, 1938, 104, 265-93; abs. Dyers Col., Nov. 1938, 
547. 

Micromechanical examination textile fibres can used their iden- 
tification, evaluating the certain manufacturing processes, 
e.g., bleaching and dyeing, and determining the effects heat, light, 
and micro-organisms. The apparatus, which fully with 
illustrations and diagrams, resembles that used the examination metals, 
but more sensitive and termed the ultramicro-machine. consists 
essentially balance with optic lever, the rotation which 
the elongation the fibre stretching, while the inclination the beam 
measures the force traction. The two deviations, the axes which are 
perpendicular, are made into diagram traced sensitive plate 
narrow pencil light reflected successively two mirrors. Traction 
curves silk, wool, vegetable fibres, and rayons are 


Microscopic EXAMINATION FIBRES: SIMPLE PROCESS FOR SEMI-EMBED- 
Herzog. Mell. 1938, 19, 405-7; abs. 

The author refers methods used Manby and Hardy for the semi- 
-embedding fibres for microscopic examination. then describes his 
own method which considers quicker, and improvement that 
ensures correct depth the embedding medium. Cleansed and dried 
fibres are laid upon slide, without any special attachment, and covered 
with cellophane adhesive strip. The transparent adhesive spread the 
cellophane has approximately the same refractive index animal fibres. 
The method has the advantage that with animal fibres the black edges are 
greatly reduced completely disappear, and thus the course the cuticular 
cells can followed the edge the 


Test LAMP: RADIATION INTENSITY. Custers. 
Philips Tech. Rev., 1937, 282-5; abs. July 1938, 


Rayon TESTING. Weltzien. Mell. 1938, 19, 
409-10, 489-94; abs. Oct. 1938, A616. 
The aims and importance textile research and progress, especially 
relation rayon and staple fibre, are discussed. pointed out that 
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changes physical properties produced mechanical treatment the 
fibre are changes chemical colloid-chemical properties 
which may eventually give rise irregularities dyed and finished 
and therefore necessary study the fibre whole. The construction 
and value space diagrams showing the relations between load, extension 
and time, the influence the preliminary stretching fibres their shrink- 
age water, the relation between swelling and extensibility rayons, the 
effects tension dyeing properties, and moisture absorption and the 
hysteresis effect are discussed, and the practical bearing the results re- 
search these subjects indicated. Reference also made the develop- 
ment methods testing and standardizing finished 


Rayon Tests. Bentley. 1938, Aug., 42-3; 

Oct., 

discover what actually happens rayon yarns incidental the 
application sizing materials, over 9,000 single-end tests were conducted 
during the last three years all types rayon yarn produced this 
country. Various types sizing compounds were used these experi- 
The endeavor throughout was obtain practical results which 
would lead better sizing, weaving, and finished fabrics. Observations 
were made with reference wiriness the yarn, suitability the size, 
resistance chafing, tensile strength, effect humidity, use plastic- 
izer, problems due rayon oils, effects solvents, permanent stretch 
the yarn, elasticity, fatigue rayon, effect temperature the size, 
and caramelization the size. Some the most important results these 
and other laboratory mill tests are summarized the last instalment the 
article. 


report lecture the regularity slivers and rovings. dia- 
gram given testing device which the sliver drawn down through 
nozzle that partly closed feeler plate sliding slot. The plate 
balanced system levers and weights pulley that magnifies the 
movements and traces them paper with the apparatus are 
mentioned. Its accuracy was checked against regularity determined 
weighing consecutive 5-mm. portions sliver. .(C) 


SULPHUR DIOXIDE AND SULPHITE: EXAMINATION 
AND Fasrics For. Frank Elsworth and 

There appears reason for assuming that distillation with dilute 
acid yields low result because all the and ‘‘com- 
sulphur dioxide not expelled from the wool, although the pos- 
sible production some sulphate must borne mind. far more 
probable that the wool acquires sulphate during and after bisulphiting, 
either atmospheric oxidation decomposition S-cysteinesulphonate 
groups. The complete analyses are tabulated. (C) 
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ADSORPTION: MATHEMATICAL INTERPRETATION. Boutaric. Chimie 
The author reviews adsorption phenomena and connected 

with them, and lays stress the adoption general formula which 

those Freundlich and Langmuir-Perrin are only 

method graphical representation suggested, characterized 

straight lines whose ordinate the origin and slope are capable 

simple explanation. Complex cases are also considered where two 

stituents can attached the absorbing body, and these are submitted 
simple experimental proof. The results show that necessary 

apply the law mass action the study adsorption phenomena. (C) 


ADSORPTION FROM SOLUTIONS: THEORY. Schuchowitzky. Acta Physi- 
A628. 
potential theory adsorption from real solutions formulated and 
checked against experimental 


ALKALIS: EFFECT OF—ON MOLECULAR CHAIN LENGTH CHEMICALLY 
CELLULOSES, SHOWN FLUIDITY MEASUREMENTS 


(C) 


Astbury, Florence Bell, Gorter and Van Ormondt. Nature, 


CELLULOSE DERIVATIVES: GENERAL PROPERTIES OF. Bluma. Rev. 
mat. plastiques, 1938, 42-6; April, 99-103; abs. 
man Kodak Abs. Nov. 1938. 

Curves showing the variation the modulus elasticity with tem- 
perature 110° are given for cellulose nitrate sheets containing 
10%, 20%, and 30% different plasticizers both the wet and dry 
state. Among the plasticizers studied, camphor, acetophenone, ace- 
tate, butyl lactate, and dichlorohydrin were considered the best. 

composition containing 100 parts cellulose nitrate, parts 
and parts benzene difficult homogenize and gives 
more brittle products than similar composition which the benzene 
replaced ethyl alcohol. pointed out that triacetin better 
plasticizer than camphor celluloid compositions. The stability cellu- 
lose nitrate discussed. (S) 


CELLULOSE DERIVATIVES: RECENT oF. Delorme. gén. 
mat. plastiques, Feb. 1938, 46-9; abs. Kodak Abs. Bull., 
Nov. 1938. 

review given recent papers and patents the preparation 
ethyl the nitration wood pulp, and the manufacture cellu- 

lose triacetate plastics. 
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CELLULOSE Lorand. Ind. Eng. Chem., May 1938, 527- 
30; abs. Kodak Abs. Bull., Nov. 1938. 
The variation physical properties cellulose ethers with compo- 
sition described. (S) 


CELLULOSE: END-GROUP DETERMINATION AND CONSTITUTION. Leckzyck. 
Ber. deutsch. chem. Ges., 1938, 71, 829-41; abs. July 
1938, A439. 

The author has applied the end-group method Hess and Neumann 
investigation the constitution cellulose. The bearing the 
results the constitution cellulose discussed; the author inclines 
the view that cellulose has ring structure. (C) 


DIFFUSION THROUGH REGENERATED CELLULOSE AND SOME 
CELLULOSE Boer and Fast. Rec. trav. 
chim., April 15, 1938, 57, No. 317-32; abs. Eastman 
dak Abs. Bull., Nov. 1938. 

The hydrogen permeabilities cubic millimeters per square 
centimeter per hour for pressure difference one atmosphere and film 
thickness 0.1 mm. were found be: Celluloid, 4.50; cellulose nitrate, 
2.51; cellulose triacetate, 3.84; regenerated cellulose, 0.01. The results 
indicate that there are wider channels for diffusion cellulose derivatives 
between the main chains than there are cellulose itself. The greater 
permeability cellulose nitrate may also partially due decrease 
the activation energy calculated from the variation permeability 
with temperature. (S) 


HETEROGENEITY PROTEIN SySTEMS AND HOMEOMERISM THEIR 
Bonot. Ann. chim., December 1937, 425-55; abs. 
Eastman Kodak Bull., Sept. 1938, 427. 


two substances implies equality their thermo- 
elastic coefficients and more generally homeomerism, equality their 
molecular energy coefficients. Practically, two sub- 
stances expresses homeomerism. Conversely, homeomerism 
possibility given organic series, the existence 
relations between homologues more frequently the 
molecular weights increase. relations should 
looked for colloidal systems such protein solutions. protein not 
definite compound but separable into fractions with different properties. 
Solubility relations the fractions serum albumin relation the 
solubility mixtures fractions are discussed. The solubility limit 
mixture serum albumin fractions intermediate between the solubility 
limits the separate fractions, being fixed the relative proportions 
each fraction. The relationship linear function and this property 
the homeomerism the fractions studied. study the 
dilation the different crystalline fractions serum albumin am- 
monium sulfate demonstrates proof the thermoelastic homeomerism 
the fractions studied. The concept homeomerism the components 
protein clarifies the biological role these substances. reason its 
heterogeneity protein solution consists diversified mass micelles, 
each micelle possessing certain properties while the entire system the 


320 Textile Research 


combination these properties has the possibility playing roles incom- 
parably more complex and varied than that single 


May 25, 705-39; abs. Kodak Abs. Bull., Nov. 
1938. 

The cyclol theory protein structure further developed include 
the processes hydration and denaturation the globular proteins. Hy- 
drated protein crystals are visualized containing intra- and intermolecu- 
lar water, together with water directly associated with the cyclol 
the consists the breaking down the 
structure, followed the formation new linkages between the frag- 
ments great number possible ways. The molecule loses its specific 
character with the appearance the random element 
Film denaturation particularly this type, giving rise two-dimen- 
sional network. Deductions from the theory are compared with experi- 
mental results relating the study protein 


Microscopic PLANT CELL MEMBRANES RELATION THE 
Wanda Farr. Phys. Chem., Nov. 1938, 
1113-47. 
Paper presented the Fifteenth Cambridge, 
Mass., June, 


VARIABILITY AND CORRELATION CALCU- 

discussion the possibility measuring variability and correlation 
from the sums and sums squares the frequencies frequency distri- 
butions, without reference the values the variate. The method gives 
good measure variability but not correlation. (C) 


Devices. Tappi Drying, Heating and 

Ventilating Sub-committee. Paper Trade J., 1938, 106, 215-8. 

report presented the principles underlying moisture control 
paper manufacture (1) the tension roller (an idler roller actuated 
the tension the sheet and operating the steam valve), (2) devices that 
indicate the humidity the air contact with the sheet, (3) devices that 
indicate the temperature the sheet, and (4) systems depending the 
work done the drying cylinder, the steam pressure. The 
Pickles, Stickles, Taylor-Witham, Foxboro Armstrong- 
Stamm, American-Askania, and Mason-Neilan controlling and indicating 
devices are reviewed 


